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ON THE COVER 


S AN article in this issue points out, 
great progress has been: made in 
recent years in developing antifouling 
paints for ship bottoms. Coincidentally, 
the use of labor-saving tools, including 


air-operated spray guns, and the creation . 


of other mechanical aids have greatly re- 
duced the painting time. As a result, four 
sprayers using two outfits can now cover 
as much surface in a day as twenty hand 
painters could formerly. Our cover pic- 
ture shows one of the mobile, adjustable 
ladders that contribute to time saving. It 
i, being moved while the painter remains 
at his working station. In addition to ex- 
pediting the work, these ladders improve 
the safety record. 


@ 
IN THIS ISSUE 


LTHOUGH leather has been made 

for untold centuries, it still remains 
an essential commodity that modern in- 
genuity has failed to displace or replace. 
And despite the fact that men have been 
making leather for so long, tanning still 
remains an art in that the results achieved 
depend more upon human skill and judg- 
ment than on exact laboratory formulas. 
Our leading article, which is the first of 
two, should make us all more leather 
conscious. 


ARINE organisms that attach them- 

selves to the hulls of vessels slow 
their progress and also necessitate the use 
of additional fuel to drive them through 
the water. This age-old problem of 
mariners is especially pronounced in 
warm waters. To merchant ships it is only 
bothersome and expensive, but to naval 
vessels engaged in combat it can be fatal. 
During the recent war, great strides were 
made in combating this fouling through 
the use of poisonous plastic paints. De- 
tails are given in Baffling the Barnacle, 
which starts on page 264. 


OM McCONLOGUE, the author of 

Air Under the Sea (page 270) is well 
qualified to write about the wartime salv- 
age work that he describes. Interrupting 
his studies at Moravian College, Bethle- 
hem, Pa., he entered the Navy in May, 
1943, and received diving instruction at 
three training schools on the continent 
and one at Pearl Harbor, Hawaii. From 
then on he was engaged in subaqueous 
Operations in various parts of the Pacific 
until his discharge in February, 1946, 
with the rating of machinist’s mate, first 
class. He is now back in college, content 
to let others emulate the creatures of the 
briny. 
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The Story of Leather 
J. Edgar Rhoads 


\ | ANY of us who are closely as- 
sociated with modern indusiry 
have been fascinated by the spec- 

ulation as to when and how prehistoric 

man first began to have some understand- 
ing of the potentialities of fire and of the 
labor-saving wheel. Possibly thousands 
of generations passed between the era of 
the Chinaman whose house burned down 
and roasted a young pig, as narrated by 

Charles Lamb, and the day when some- 

one discovered that fire could be used to 

boil: water for cooking. \ Similarly, there 
must have been a very long lapse between 

the time a primitive boy first rolled a 

stone downhill, and thought how delighi- 

ful it would be to travel at that speed, and 
the period when his descendents put an 

axle between two crude wheels to make a 

war chariot. 

Leather, by which is meant animal skin 
that has been treated or preserved io keep 
it soft enough for clothing, shelier, har- 
ness, or war gear, may have had iis incep- 
tion somewhere near one of those far- 
distant dates and has found increasing 
application with the advance of civiliza- 
tion. It would take too long io lisi, let 
alone detail, all the uses to which man 
has put that material through the ages. 


U.S. Forest Service Photo 














Library of Congress Photo” 
Probably it first served him as a garment 
or as bedding. Be that as it may, we will 
attempt to describe briefly but a few of 
the early applications, to touch lightly 
upon the romance of the industry itself, 
and to tell how leather of many kinds 
makes modern existence more pleasant 
and helps us to perform some of our im- 
portant tasks. 

Many primitive peoples have had super- 
stitions or religious convictions about cef- 
tain animals, and some still hold them sa- 
cred. Perhaps this was the origin of the 
belief that their hides or skins, or leather 
made from them, have healing powers. 
With some iribes it was the praciice to 
wear a piece of skin or leather to ward 
off evil spirits and to insure health. In- 
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Yearling steers grazing on a Montana range (preceding 


page) represent leather on the hoof. The electrical line- 


fants, especially those of premature birth, 
were occasionally swathed in skins to pro- 
tect them. Physicians of ancient days 
covered or wrapped their patients in skins 
believing that, in addition to warmth, 
they had curative powers. Tales of witch- 
craft and folklore of Teutonic and other 
European peoples and of those of the Far 
East are full of such references, and many 
of those legends and superstitions have 
been handed down to the present century 
by the peasantry of the Old World, that 
of Austria for one place. 

Human life depends upon the mainte- 
nance of an even body temperature. The 
blood must always be close to 98.6°F., 
otherwise illness, or even death, may re- 
sult. Because of this, primitive man was 
confined pretty much to the temperate 
zones. However, when he found that 
garments made of animal skins would 
keep him warm and that sandals of hide 
or leather would protect his feet, he 
pushed vigorously into areas that would 
have been unendurable without them. 
Leather and furs played an important 
part in this period of our development. 
Tribes that.were shod and well clothed 
had numerous advantages over their 
less-energetic rivals who lacked these 
things because they could move farther 
and faster and provide themselves better 
with sustenance. In addition, they made 


PERTAINING TO LEATHER 


LS LT eS 
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Mr, Rhoads is senior partner of J. E, 
Rhoads & Sons, Philadelphia, Pa., 
leather manufacturers. The firm 
was established in 1702, and is the 
third oldest industrial concern in the 
United States. A son of the author, 
who is now in the business, repre- 
sents the eighth generation of the 
family to be associated with it. Some 
of Mr. Rhoads’s ancestors are be- 
lieved to have made leather in Eng- 
land prior to 1700. 
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leather and skins into tents, beds, and 
rugs, as well as armor. And later, when 
horses were first used in warfare and for 
haulage, leather harness made its ap- 
pearance. 

The ancients learned to keep water and 
fermented fruit juices in bags of animal 
skins or leather, thus further increasing 
their radius of operations. They found 


that preserved or tanned leather was suf- 


ficiently porous to allow a small amount of 
fluid or air to pass through and that the 
resultant evaporation kept the liquid 
slightly cool. The Bible makes numerous 
references to such bags. It was also dis- 
covered that raw strips of hide, when 


Museum of Art. The shoe pictured at the top-center is a 
crakow (from Cracow, Poland) that was worn about 


man (center) uses leather liberally in his clothing and 
equipment. At the University of Cincinnati, the Tanners’ 
Council of America maintains a research laboratory 
(above) for the continual improvement of leather. Red 
leather sandals worn by an ancient Egyptian (above lab- 
oratory view) are now displayed at New York's Metropolitan 
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1470. The style originated in India and Persia. The long 
toes, called poulaines, sometimes reached to the knees and 
were fastened there by silver chains. Laws of the church 
and state finally prohibited the wearing of this grotesque 
footgear, and it disappeared around the end of the fifteenth 
century. 
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TANNING LEATHER 
At the right, Colonial settlers are 
depicted putting hides and bark into 
vats for tanning. The other view shows 
leather being removed from a drum 
where it has been treated to restore 
the oil that was removed during the 
tanning process. 

























































Tanners’ Council of America Photo 


used to fasten arrow or spearheads to a 
wooden shaft, would shrink and dry and 
hold them securely. Narrow strips of this 
kind made excellent bow strings, and a 
thin skin dried over a hollow log pro- 
vided a wonderful drum for ceremonial 
purposes or for sending out alarms. Many 
of our museums have on display articles 
of clothing and crude footgear, harness, 
and other leather products dating back 
3000 years and more. 

At the time of Homer, and when the 
Jews were in captivity in Babylon, the 
Greeks and the Babylonians already had 
attained much skill in tanning leather 
and in converting it into many useful 
things. The Greeks may have been the 
originators of “chamois,” for they are 
known to have used oils which they forced 
into the hide by hand or by pounding 
while it was stretched on a frame or 
staked on the ground, usually after the 
hair had been removed. Greeks and other 
- Mediterranean peoples learned that un- 

hairing could be easily accomplished by 
soaking the hides in limewater. Oak bark 
and other vegetable materials were used 
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by the Hebrews and other Mediterranean 
tribes for tanning 

When leather sandals, shoes, clothing, 
saddles, harness, etc., were no longer 
novelties, it was only natural that the rul- 
ing classes should want something better 
than the common run of articles, and so 
the art of carving and decorating leather 
was developed to a high degree. Colored 
embroidery, gold and silver, and even 
jewels were used for ornamental purposes, 
and were frequently so applied to shoes 
or garments as to indicate the rank of the 
wearer. Down through the centuries, the 
warriors of Greece, Rome, and Egypt, 
and later the Anglo-Saxons, Tartars, and 
Chinese under Kublia Khan wore cloth- 
ing and armor made largely of leather or 
rawhide. Subsequently, the Arabs intro- 
duced into Europe their beautifully dec- 
orated leather saddles and harness. The 
craft was preserved in Spain and carried 
to the New World, where it is still appre- 
ciated by our western cowboys. 

In England and in France, leather 
guilds became very strong, and it was 
obligatory that the workers be rigorously 





trained and that members attain the high. 
est order of craftsmanship. In France, 
the Fraternity of Leather Workers date 
back to 1397. The right to become a tam 
ner was bought from the king for sixteen 
sous, and each member swore to observe 
the customs and moral precepts of the 
trade. During this period the guilds p 
many lines of industry created powerful 
monopolies through royal charters. 

Before the invention of type, books 
often had parchment pages lettered by 
hand and beautifully “illuminated” in 
bright colors, gold, and silver. Most of 
this magnificent workmanship was done 
by devoted monks with their brushes and 
pots of paint, and monasteries therefore 
possessed the finest libraries. Rolls of 
skins that served the ancient Egyptians 
as books are still in existence and are 
about 3500 years old. 

Many of the early Americans brought 
some knowledge of leather making to this 
country from the Old World. Tanneries 
were active near all the settlements ii 
Colonial days, many of them producing 
very creditable leather not only from the 
skins of native animals such as deer, moose, 
and buffalo but also from domestic calf, 
cattle, and sheep. Later they imported 
goatskin. When the settlers came to these 
shores, native Indians were already mak- 
ing excellent “buckskin” much of it from 
deerskin treated in a way to give it the 
quality to withstand wetting and drying 
and still remain soft and pliable. Crow 
Indians were supposed to have attained 
the greatest skill in this work, and the 
writer has some leather of this description 
that is more than 80 years old and still m 
an excellent state of preservation. 

The Indians, however, knew nothing 
about bark tanning and, consequently, 
could not produce leather suitable for the 
soles of shoes. Their buckskin, used most 
ly for making clothing and tepees, was 48 
perfect as anything they could get for 
their life in the woods. But for shoes, 
boots, saddles, harness, buckets, and hose; 
for the large bellows by which fires were 
blown in forges for smelting iron ore and 
in homes; for straps to support the bodies 
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of Colonial coaches drawn by four horses 
or more; and for many other applications, 
jeather made by tannage principally- with 
oak bark was far superior. Some of that 
‘early material is still in existence and in 
fairly good condition, although lacking 
its original strength. The masters and 
workers who labored in the tanneries and 
jeathercraft shops were largely men who 
had served long apprenticeships and who 
followed the rule-of-thumb methods that 
had been found to give reasonably good 
results. 

At the time of the Revolution there 
‘were probably several hundred small tan- 
neries and leather shops in the country. 
They were scattered mostly throughout an 
area extending from the Massachusetts 
Bay Colony to South Carolina and sold 
their goods made of local hides and raw 
materials to nearby settlers. Generally, the 
skins were soaked in water and then in 
limewater until the hair was loosened. 
Next they were put into crude vats in the 
ground and sprinkled, layer after layer, 
with pounded oak berk until the vats were 
full. That done, enough weter was added 
to cover the hides, which were then left 
to soak for several months, fresh bark 
being applied occasionally as the tannin 
was absorbed. 

In eastern Pennsylvania, where my an- 
cestors carried on such work for several 
generations, oak bark was used almost 
exclusively until it became scarce there. 
Then they began to draw upon a greater 
area for that material and to add other 
bark such as hemlock to stretch the sup- 
ply and to reduce the cost. Our family 
account books throw light on the nature 
of this business, on the prices paid for 
different raw materials, and on the sup- 
plies bought for the use of the family and 
of the workers. For nearly a century the 
entries were in pounds, shillings, and 
pence. 

Probably the most striking thing about 
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the purchases is that they were so few in 
number, compared to the present-day 
requirements of a family. Our forebears 
were independent, and grew and made 
most of the things they needed. They did, 
however, buy syrup, rum, “‘tobak,” a few 
simple implements, some “lining cloth” — 
probably linen—and wool that they spun 
and wove themselves. One of our illus- 
trations is a reproduction of an account 
that is well worth commenting upon be- 
cause it lists transactions between Joseph 
Rhoads and Abraham Lincoln (spelled 
Lincon), apparently a great uncle of the 
president, who had come down from near 
Plymouth, Mass., to settle on the Schuyl- 
kill River some miles above Philadelphia. 
There he established a forge, which was 
the trade his father had taught him in 


Massachusetts. The Lincolns later moved. 


farther south to the Cumberland Valley 
in Virginia and to Kentucky. 

As was to be expected, the small local 
tanneries were supplanted in time by larg- 
er concerns with more capital and more 
machinery that used scientific methods 
and produced a greater variety of improved 
types of leather. Sir Humphry Davies, 
the English scientist, discovered that val- 
uable tanning materials could be extract- 
ed from other than oak bark and that 
tannin was present in the bark and some- 
times the wood of other trees and plants 
in different parts of the world. The 
American chemist Augustus S. Schultz 
found that some of the salts of chromi- 
um were suitable for making leather. 
His early work was followed up by vari- 
ous men in the tanning industry. In 
Philadelphia, Robert Foerderer, after long 
experiments, developed a successful meth- 
od of treating chrome-tanned leather 
to give it softness and pliability. This 
process opened up a great field in the 
manufacture of upper leather for shoes 
and was especially applicable to light 
skins such as sheep and goat. For heavy 


leather—sole leather, belting, and me- 
chanical leather—vegetable tannage was. 
usually preferred because it gave a supe- 
rior product. 

About that time many improvements 
were made in leather-working machinery, 
with the result that unhairing and shav- 
ing of the flesh and the application of 
grease or oil to the skins or hides could be 
done much better and more uniformly 
than by the old hand methods. A machine 
for leveling or splitting leather to an even 
thickness was perfected. And perhaps as 
important as any of these was the develop- 
ment of a successful process for extracting 
the tanning material out of the raw bark 
or wood and applying concentrates in the 
form of extracts to the hides. This was 
a big step forward in that it made for 
speed and uniformity of tanning. The 
preparation of extracts from chestnut 
wood and other materials near the sources 
of supply became a business in itself and 
brought about not cnly a saving in time 
but in freight charges. 

Great improvements were made also 
in the manufacture of shoes. No longer 
was it necessary for the village shoemaker 
to do the work by hand. Machines were 
built to cut, sew, and “last” the leather 
quickly and accurately, and lasts made 
it possible to turn out far better fitting - 
shoes for individual feet. Production costs 
were reduced to a point where nearly 
everyone was able to have a decent pair. 
Today the domestic shoe industry uses 
more than three-quarters of the leather 
made in the country. This year it is 
expected that the total output will 
reach, if not exceed, 500,000,000 pairs of 
shoes. 

As tanneries grew and had better equip- 
ment and control of their processes, in- 
cluding drying (which is vital from the 
standpoint of quality of finished leather), 
rail transportation was established and 
permitted shipping the more standardized 


OLD RECORDS 
The earliest existing account book of J. E. Rhoads & Sons is reproduced at the left. 
It was used from 1726 to 1738. The other picture shows an entry made in 1732 of 
the sale of a forge bellows to Abraham Linco(l)n, great uncle of the president. 





product great distances. While the larg- 
est centers of the industry still remain in 
New England, Pennsylvania, and other 
eastern states, many big tanneries and 
shoe factories are now operating in the 
middle west and some in the far west. 
In addition to shoes, much leather is used 
in manufacturing sports jackets, gloves, 
luggage, purses, belts, decorative articles, 
in upholstering furniture, and in binding 
fine books. Besides, there are many strict- 
ly industrial and mechanical applications 
for which leather still is the best material 
available. To name but a few: hydraulic 
packings, washers, gaskets, machinery belt- 
ing, and many kinds of straps. Among the 
by-products. of the industry is hair, which 
plays an important role in textiles, car- 
pets, insulation, felt, etc. Others go into 
fertilizer, while parts of hides that are 
unsuitable for leather are made into glue 
and gelatin. 

In the past,the United States has im- 
ported much raw material, both hides and 
tanning supplies. ‘Though we still get 
many goat skins and other hides from 
abroad, some kinds that were formerly 
imported are no longer obtainable. As a 
result of this world scarcity and the great- 
er cattle kill in this country, we have 
latterly exported a small percentage of our 
production. 

Excepting alligator, lizard, and snake 
skins, which are prepared to provide ex- 
otic-appearing leathers for milady’s shoes 
and handbags, most of the hides used in 
the leather industry are by-products of 
the packing industry. Much of the goat- 
skin and some cattle hides from distant 
lands are dried and shipped in that con- 
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Most of the hides used in the leather 
industry are by-products of the packing 
ustry. 


ind 


dition. Hides from Europe and North 
and South America are now sold mostly 
in a wet-cured state after having been 
salted carefully to preserve them. As is 
common with all natural products, the 
material varies in quality and condition, 
and careful selection and sorting is there- 
fore required to obtain the one best suited 
for a given type of leather. 

Many other kinds of skins are used, 
usually in rather small quantities and for 
specialized purposes, and these are collect- 
ed from all over the world. This is also 
true of tanning materials, many of which 
are shipped to this country in the raw 
state to be refined while others are par- 
tially prepared in the lands of their origin 
and arrive in crude form for further refin- 
ing. Included among these are a great 
variety of organic and inorganic chem- 
icals, natural vegetable tanning mate- 
rials, as' well as vegetable, animal, and 
mineral oils and greases. Of the latier, 
some of the more common ones are cod 
and other fish oils, neat’s-foot oil, castor 
oil, linseed oil, tallow, lanolin, and nu- 
merous petroleum products. These give 
added strength, flexibility, durability, and 
beauty to leather. 

In a general way, the tanning process 
may be said to consist in washing or 
cleansing the hides; removing the hair 
with lime or some other agent which dis- 
solves or loosens it; dissolving out the lime; 
and putting the hides, which are then 
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chemically similar to pure gelatin, intp 
weak tanning liquors either in drums @ 
vats and gradually strengthening the lig 
uors as the tannin is absorbed until @ 
completely tanned piece of leather is ob 
tained. After this is done, the skins am 
usually washed or cleansed and treated 
with the oils or greases and the dyes nece® 
sary to give the finished leather the phys 
ical properties and appearance desired, 
Many kinds of leather go through a great 
number of steps during the operating cyde 
before the material is ready for use. 7 

Sole leather for shoes is the hardest and 
firmest of the types produced. It is finished 
in such a way as to withstand abrasion, 
and must be sufficiently flexible to & 
comfortable and yet firm enough to pie 
tect the sole of the foot from bruises oF 
cuts. While materials such as rubber ai 
plastic can be used for shoe soles and af 
in some ways advantageous, particularl 
from the standpoint of durability, peopl 
generally prefer leather-soled shoes 3 
cause they are lighter and do not feel # 
hot. ‘The next of the heavy leathers is 
mechanical type which is stronger ai 
much more flexible than sole leather. 
serves as belting and has hundreds 6 
other industrial applications. 

ther ae oe ka 
saddlery leathers which must be tough 
durable, and nice-looking. After that 
come many lighter kinds, mostly cow 
hide, used for upholstering and for heavie? 
shoe uppers. These leathers are neatly 
always dyed and treated to give thei 
a fine appearance, as well as durability. 
Patent leather for shoes and fancy article 
also is made from the same raw material 
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put is coated on one side with a shiny, 
flexible enamel. Bag, case, luggage, and 
strap leathers likewise come from light- 
weight cattle hides and are often embossed 
or finished with a grained pattern. 
Calfskin is still lighter and is especially 
guitable for fine shoe-upper leather and 
for gloves. It is handsome and will stand 
a lot of hard wear. Some of the finest- 
ity leathers are calfskin. Occasion- 
ally the flesh side is finished with a suede 
or even nap which gives a dull but very 
attractive surface with a silky feel. These 
materials are popular for certain kinds of 
shoes, for handbags, and particularly for 
garments because they are soft. Goat and 
kid leather, or Morocco as it used to be 
called because the Moors were the first 
to produce it, account for a large propor- 
tion of our shoe uppers, as well as for many 
other types of fancy, light leather that 
must be strong, flexible, and tough. 
Gloves and the linings of certain shoes 
also are made of kid. 


Sheepskin is said to have a greater num- 
ber of applications than almost any other 
leather. There are many different-grades, 
thicknesses, etc., and they are manu- 
factured into a wide variety of articles, 
including gloves, clothing, handbags, hat- 
bands, and parchment. Some of the hides 
are finished with a short length of wool 
still adhering to them. This form, called 
shearlings, makes excellent warm linings 
for windbreakers and coats and was used 
in large quantities by the armed forces. 

Human health and comfort requires 
covering for the body that will not only 
give sufficient warmth and protection but 
will also allow ventilation so that the 
natural heat and moisture from the skin 
will be carried off when one is exposed to 
cold and wind. Garments and shoes of 
properly tanned leather offer great pro- 
tection without being too tight, and as 
the material “breathes,” it permits the 
passage of a limited amount of air, thus 
insuring body comfort. 


Wide World Photo 


PROTECTIVE GLOVES 


A wartime scene of a “burner” cutting one of the steel plates by which a newly 
built ship is released for launching. He is wearing leather safety gloves. 


Ocrozer, 1946 


There is another class of leather known 
as fancy leather that is produced from 
many kinds of skins, usually thin, and is 
suitable for pocketbooks, sewing kits, 
jewel cases, collar bags, etc., that are 
decorated by tooling. Much horsehide 
leather goes into the making of sporting 
goods such as baseballs and mitts, and 
pigskin is sometimes used for similar pur- 
poses. 

In recent years, great advances have 
been made in the application of scientific 
methods and the control of materials, 
with resultant improvements in the qual- 
ity, uniformity, appearance, and durabil- 
ity of leather for every purpose. During 
the war, all the governments concerned 
recognized leather to be one of the vital 
basic products, and the raw materials 
available were allocated principally for 
conversion into army leathers and into 


. mechanical leathers needed in the manu- 


facture of essential supplies and equip- 
ment. It has been stated that our armed 
forces used more than 500 items whose 
main component was leather, as well as 
thousands of other articles that required 
a certain amount of leather to achieve the 
best results. The army purchased 249 
sizes of shoes of 32 different types for all 
kinds of combat and climatic conditions. 
Millions of special retan leather laces were 
made for shoes for ski troops, paratroop- 
ers, and for other duty of a severe nature. 
The greatest care was exercised that our 
men might be properly shod and thai all 
material would be- the most serviceable 
that could be devised. 

While a mechanized army does not need 
saddles and bridies it does have to have 
a great variety of leather products such 
as holsters, bags, and straps. Leather was 
used for making instrument and equip- 
ment cases wherever protection against 
shock and strength and durability were 
of vital consideration. On-shipboard the 
Navy put rigging leather to hundreds of 
services; and, because leather is light, 
strong, and fairly fire resistant, it was 
found to be the best upholstery material 
on battlecraft and airplanes. 

Leather has its romantic or thrilling 
applications. Think for a moment of 
mountain climbing and of skiing, that most 
fascinating of winter sports. In addition 
to a particular type of shoe of the best 
leather, a good deal of the harness and the 
ski-pole straps consists of leather, as does 
the lacing for the disk at the bottom of 
each pole to push against the snow. Snow 
shoes, too, are laced with rawhide thongs, 
and the men who run the dog-team races 
in the North Country want only the best 
quality of leather laces for their shoes and 
special thongs to tie their loads for jour- 
neys of hundreds of miles in bitter weath- 
er. Leather of the same kind has proved 
its worth in Arctic and Antarctic expedi- 
tions. 

A cicatdl teeta in the November issue will de- 
scribe more fully the important leather 


plays in the mechanical and industrial life of our 
nation. 
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mussels instinctively attach them- 
selves to any immersed surface that 
offers a place of lodgment when any of 
these organisms are in their early free- 
swimming or current-swept stages, and 
then they grow and multiply. These 
forms of marine life are more abundant 
and more rapid in their development in 
sea regions where the warmth and the 
salinity of the water are relatively high. 
Japan’s naval strategists were fully 
aware of the habits of these organisms and 
expected them to serve as unwitting allies 
in hobbling our naval vessels in the west- 
ern Pacific. Mobility at designed high 
speeds and the most effective and econom- 
ical use of fuel are of the utmost impor- 
tance when ships are in zones of conflict 
and remote from their normal bases. Our 
naval strategists were able to give the 
enemy more than one staggering surprise, 
and research in paints and plastics con- 
tributed handsomely to that end. The 
story of how that was made possible 
would probably not yet be available to 
the public had not the Navy recently re- 
vealed what it was about to do in pre- 
paring a fleet of more than 2000 combat 
vessels for placing in protected reserve. 
The bottoms of all these steel ships are 
to be coated with a hot, poisonous, plastic 
paint capable of killing barnacles, or any 
other marine organisms likely to cling to 
_ the underwater surfaces. And still more 
astonishing was the announcement that 
the treatment would be effective for five 
years in salt water and for more than fif- 
teen years in fresh water. 
Some idea of what marine organisms 


Bornstein seaweed, algae, and 
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FOES OF NAVAL SPEED 


With shiny, clean hulls, the battleships at the top-left cleave the seas with a min- 

imum of resistance. The sketches illustrate some of the forms of marine life that 

foul bottoms, thereby slowing vessels down and requiring the expenditure of 

more fuel than normal to drive them through the water. Just above is a cluster 

of barnacles removed from a ry that had been in the Pacific only four months. 
a 


In the circle is seen the cyprid 


rva of one type of barnacle while in the free- 


swimming stage during which time ii seeks a surface to which it can anchor. It 
is then of microscopic size but, once attached, grows and receives an enveloping 
protective shell. The cross-sectional sketch at the top shows a barnacle within 
its shell. These animals accumulate in clusters that may reach a thickness of 
from 5 to 9 inches in a few months. It is estimated that 300 tons of them are some- 
times attached to a large vessel. At the top-right is the U.S.S. ‘Mount Olympus” in 
dry dock and undergoing cleaning of her bottom. The hull had been sandblasted 
and coated with a corrosion-protective phosphoric-acid solution and was receiving 
the first of several coats of antifouling paint when the picture was taken. 


can do in a few months to foul a vessel’s 
bottom and to cut down her speed was 
shown in the case of a small iron ship— 
the U.S.S. Ranger—built about 1876. 
That vessel had a displacement of 1020 
tons and was 175 feet long on her water 








line—diminutive compared with a pres 
ent-day destroyer. The Ranger, after 
being dry-docked and painted, was dé 
tailed to do surveying work on the coast 
of Lower California and left the Mare 
Island Navy Yard in November, 1886. 








Compz2EssEeD AIR MAGAZINE 












































The folle 
Island in 
» was late 


“The 
Island | 
after he: 
Californ 
Navy Y 
a remar 
side, at 
of brigh 
to a foo 
and in 
trailed : 
in the } 
and in ¢ 
the bott 
there wv 
nacles, 
thick g 
clusters 
4 inche: 
square | 
this m 
mussels 
ing, the 
of this 
weight 
of the ; 
cumbré 
coal 1 
tables « 
tion of 
tom.” 


CLEA 


Speed 
Hou 


Kno 
6. 
6. 
8. 

10. 


In | 
South 
to pay 
warm 








Octor 





Part =~ ~~ 


ao S 
SS 


SSS ~ 


~~ 


ASS 


Pe ti Tih 


AWRIBE 
SS 





































The following July she returned to Mare 
Island in a badly fouled condition, which 
| was later officially described as follows: 
“The Ranger was docked at Mare 
Island last October, about four months 
after her return from the coast of Lower 
California. Coming up the harbor to the 
Navy Yard, she is said to have presented 
a remarkable spectacle. Along the ship’s 
side, at the water-line, was a thick growth 
of bright green seagrass, from a few inches 
to a foot in length, while kelp in stringers 
4 and in bunches up to 6 feet in length 
trailed alongside and astern. The water 
in the Mare Island straits is nearly fresh, 
and in a few weeks the kelp dropped from 
"i the bottom of the vessel; but when docked, 
there was still a large quantity of bar- 
nacles, some as deep as 1% inches, and a 
thick growth of marine vegetation with 
clusters of mussels to an average depth of 
4inches. Taking at random an area of 16 
square feet, and scraping off and weighing 
this marine vegetation, barnacles, and 
mussels on the day succeeding the dock- 
ing, the total weight of the entire surface 
of this stuff was computed at 12 tons, a 
weight sufficient to increase the draught 
of the ship nearly 1 inch. What this en- 
cumbrance cost the vessel in speed and 
coal may be seen from the appended 
tables of the relative speed and consump- 
tion of coal with a clean and a foul bot- 
. tom.” 
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In the Pacific ports of Mexico and 

South America our naval ships then had 

to pay $20 (in gold) per ton for coal. The 

warm waters visited by the Ranger pro- 
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moted rapid accumulation of marine or- 
ganisms. The same fouling is somewhat 
greater in the warm waters of the south- 
western Pacific where our fighting craft 
and supply vessels were recently active 
against the enemy for the better part of 
three years. 

Our New Navy, consisting of ships of 
steel, was started in the early “eighties,” 
and when the first of those modern vessels 
was put overboard, salt water soon cor- 
roded the steel and caused serious “‘pit- 
ting”’ of the hull plating just above as well 
as below the load line. The surfaces of the 
bottom plates, their edges, and some of the 
rivet heads were badly corroded—the pit- 
ting causing cavities 4% inch in depth. 
This action was especially harmful in 
cases where the skin plating had a thick- 
ness of only 74ginch. At that time the 
Navy, just before launching, gave each 
vessel three coats of paint composed of 
two-thirds red lead and one-third white 
zinc; and when dry-docked, after launch- 
ing, the bottom was again painted with a 
proprietary anticorrosive paint. What 
happened to one of the craft subsequently 
while in commission for less than two 
years was thus reported: “The ship was 
again placed in dock and after the bottom 
was thoroughly scraped to remove bar- 
nacles and grass there remained no sign 
of the patent paint; but the red lead still 
adhered to about one-quarter of the 
surface.”” The bottom plating and the 
rivet heads had suffered from consider- 
able pitting. Such was the status of anti- 
corrosive paints at that period. Efforts 
to produce both anticorrosive and anti- 
fouling paints followed later. 

In 1887, the then heavily armed cruis- 
ers U.S.S. Atlanta and U.S.S. Boston, 
sisterships, were given their acceptance 
trial trips. The Atlanta made a 6-hours’ 
run in April under loaded draft conditions 
and scored an average speed of 15.5 knots 
with her engines developing 3345 ihp. 


The following September, the Boston, 
with her bottom fouled while lying in 
port for more than a year, was able to 
make an average speed of 13.8 knots 
when loaded to the same draft as her sis- 
tership and for that performance her en- 
gines had to develop 3780 ihp. Fouling 
cut 1.7 knots from the Boston’s speed. 
She also had to burn more coal per hour, 
of course, and her boilers and engines 
were severely taxed to develop 435 ihp. 
more than the Atlanta. If the two vessels 
had been fighting each other, the Atlanta 
would have enjoyed a decided tactical 
advantage. 


Nearly half a century ago Sir William 


H. White, an eminent British naval con- 
structor, wrote: ‘Frictional resistance is 
the most important element of the total 
resistance of most ships, and in well- 
formed ships moving at moderate speed it 
constitutes nearly the whole of the re- 
sistance.’”’ Model experithents confirmed 
that pronouncement and established the 
coefficients of resistance for various sur- 
faces. The coefficient for smooth paint is 
0.01; that for a moderately fouled surface 
is 0.019, and for a barnacled surface it is 
0.055. 

In his classical book, The Speed and 
Power of Ships, the late Rear Admiral 
David W. Taylor, USN., an international- 
ly known member of the Construction 
Corps of the service, developed curves of 
shaft horsepower for ships at various 
periods after dry-docking and used as 
examples a 32,000-ton battleship operat- 
ing off the coast of California and a 310- 
foot destroyer maneuvering in the North 
Atlantic. After six months out of dry 
dock, the reduction in maximum speed of 
the battleship was indicated at just over 
one knot and the shaft horsepower re- 
quired at 20 knots was 25 percent greater 
than with a clean bottom. For the de- 
stroyer, after six months out of dry dock, 
the reduction in maximum speed would 
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ANTICORROSIVE PAINT 
Before poisonous antifouling paint is applied to a ship’s bottom, the cleaned 


metal surface is given an anticorrosive 
in a 65-gallon tank (right) by an im 


rotective covering. 
er operated by a Multi-Vane drill 


This is mixed 


mounted on top of the tank. A worker is drawing off a bucketful of the paint, 
which is then placed in 5- and 10-gallon holders (above). From the latter 
it is delivered to the spray guns by air pressure. 


be about 2 knots, and to maintain a speed 
of 20 knots it would be necessary to in- 
crease the shaft horsepower 50 percent. 

These data make it clear that fouling 
increases the fuel to be burned and lowers 
the range of action on any given fuel sup- 
ply; and when developing the shaft horse- 
power at the highest attainable speed 
with the bottom fouled, the propelling 
plant is subjected to stresses that are 
likely to hasten mechanical impairment 
or breakdown. The problem of main- 
taining a steel vessel’s bottom in proper 
condition for sea service is of a twofold 
nature: the plating must be safeguarded 
against damaging corrosion as a matter of 
structural security, and fouling accumula- 
tions of marine organisms that hamper 
mobility and increase operating costs 
must be arrested and, if possible, pre- 
vented. 

Since the appearance of the first sea- 
going ship built of iron, maritime nations 
and men have struggled to devise means 
of checking corrosion and fouling. In the 
interval, thousands of patents have been 
issued for various paints either to prevent 
corrosion or fouling or both, but up to 
1889 few if any of them were at all suc- 
cessful. Our own Navy gave every en- 
couragement to inventors and paint 
manufacturers seeking to be of help to 
our fighting fleet and to merchant ves- 
sels. Paints for which claims were made 
were willingly tested at two of our Navy 
Yards. 

Some progress was made from time to 
time, but in most cases the paints were 
only a partway remedy and effective for 
comparatively short periods—the ships 
needing to be dry-docked frequently for 
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cleaning, scraping, and repainting their 
bottoms. This procedure continued un- 
til shortly before the recent war when the 
Navy, with the collaboration of the Edge- 
wood Arsenal of the Army, sought to dis- 
cover the ingredients of an Italian for- 
mula widely used for years and generally 
known as “Moravian paint’’—a hot plas- 
tic composition that had given generally 
excellent results in checking fouling. But 
chemists could not determine by analysis 
the composition of the foreign product. 
However, the quest was informative be- 
cause it indicated the general nature and 
the protective value of a thick plastic 
matrix as a carrier of toxic ingredients 
that apparently deterred the attachment 
and growth of fouling marine organisms. 

Using phenol-formaldehyde resins as a 
plastic matrix, paint research laboratories 
at the Mare Island and Norfolk Navy 
Yards started independent investigations 
stimulated by the rapid fouling of our 
naval ships engaged in peacetime maneu- 
vers in the Central Pacific during several 
years in the 1930’s. The Moravian paint, 
applied to some of the bottoms fer com- 
parative purposes, had to be heated above 
the boiling point of water. That fact 
added difficulties to its use, dnd there were 
other drawbacks—notably high costs. 
According to Capt. Henry A. Ingram, 
USN., at one time head of the Research 
and Standards Section of the Bureau of 
Ships, service performances were “gen- 
erally untrustworthy” in the cases of the 
American substitutes. 

Undeterred, the scope of the investiga- 
tion was widened. The Industrial Test 
Laboratory at the Philadelphia Navy 
Yard took up one phase of the work while 
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Columbia University, New York, 

the National Defense Research n 
mittee took over other divisions of the) 
subject. Basic studies on the fouling: 
phenomena and the relative effectivenes 
of various toxic agencies were unde ; 
at the Woods Hole Oceanographic Tit) 
stitution and at the Navy Biologit 
Laboratory at San Diego, Calif. F 
a new testing station, operated by ti 
University of Miami, was established # 
Florida on a tidal inlet some miles soul 
of Daytona Beach where the water ten 
perature ranges from 65 to 80°F. throu 
out the year and where the growth 6 
fouling marine organisms is heavy tit 
year round. In addition, a number @ 
members of the National Paint al 
Varnish Manufacturers’ Association ani | 
of the American Coordinating Committee 
on Corrosion aided with their advisory 
services. By that time the battle against 
the barnacle and its associate trouble 
makers was attaining formidable propor 
tions. Incidentally, certain of the se 
organisms were studied at close range if 
the laboratory because more had to be 
known about marine animal and vegetal 
growths before they could be balked of 
their habit of attaching themselves to # 
vessel’s bottom. 

Among those greatly helping in the 
quest of a hot plastic coating superior @ 
the Moravian paint was Capt. Antonio §&. 
Pitre, then a lieutenant commander i 
the Construction Corps of the Navy and 
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attached to The David W. Taylor Model 
Basin, Carderock, Md. From there he 
was ordered to the Mare Island Navy 
Yard, where a group of four destroyers 
was assigned for testing some experi- 
mental paints evolved by the Navy in 
collaboration with the Edgewood Arsenal. 
' The value of each antifouling plastic 

® coating was determined after service on 
the bottoms of the vessels. Captain Pitre 
conceived various equipment capable of 
applying the experimental paints so as to 
uce a smooth and continuous film. 
Among these was an electrically heated 
pneumatic apparatus for spraying hot 
plastic paints that proved its worth in 
coating the underwater areas of fifteen 
eraft of different sizes and types. In some 
of the paints mercuric oxide was the toxic 
ingredient. That chemical is notably ef- 
fective but expensive, and became pro- 
hibitive later when it was more urgently 
required for munitions. Captain Pitre 
found out how he could utilize copper in- 
stead of mercury and so reduce expense. 
In the days of wooden ships, the heavy 
bottom planking was covered with thin 


sheets of copper nailed in place to arrest 
the teredo—the shipworm that can bore 
into the heaviest timbers and so honey- 
comb them as to cause them to crumble 
or collapse without warning. The copper 
also checked accumulations of barnacles 
and marine vegetation. One widely ac- 
cepted explanation for this is that the 
copper sheathing exfoliates in extremely 
minute films in the presence of sea water, 
and any marine organisms that may have 
accumulated in ports of call are thus re- 
leased once a craft is in motion again. 
The sweep or pull of the passing water de- 








taches the growths and leaves the metal 
surface bright and clean; and in that con- 
dition the coefficient of friction or re- 
sistance is even lower than that of smooth 
paint. 

The problem with respect -to modern 
plastic antifouling paint has been to find a 
cuprous ingredient that could be thor- 
oughly distributed throughout the plastic 
coating and that would gradually leach 
out under the action of sea water so as to 
exert its toxic effect over a prolonged 
period. It was necessary that the paint 
be sufficiently permeable to assure the 








SEQUENCE OF PLASTIC PAINTING 
Received in drums, the plastic poisonous material is 
broken into pieces and delivered to a steam-heated 200- 
gallon melting tank (top). At the top of the tank (above) 
is mounted an air-driven Multi-Vane drill that turns an 
impeller to stir the melted paint. When sufficiently fluid, 
it is drawn off into containers for filling electrically heated 
pressure kettles that supply the spray pistol (right). Com- 
pressed air forces the paint from the kettles to the spray- 
ing apparatus through electrically heated hose. 


OcrosEr, 1946 
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toxic content reaching the surface of the 
paint where it would meet and kill any 
marine organism seeking to attach itself 
to a vessel. This action differs from that 
of the old copper sheathing which, as al- 
ready mentioned, was in the main a 
mechanical one. Today, the new bottom 
paints, formulated primarily for our 
naval ships, poison the parasites when in 
their elementary or larval stages and be- 
fore they can secure a foothold or develop 
the physical protection nature gives some 
of them in the form of shells or shell-like 
coverings. 

But these modern plastic coatings do 
not entirely solve the problem of pro- 
tecting a craft’s bottom because the anti- 
fouling characteristic plays no part in 
safeguarding the plating from corrosion, 
especially in the presence of sea water. 
Therefore, the paint must assure a two- 
fold defense—against fouling and also 
against structurally serious corrosion. 
To this end, separate coats are applied to 
the bottom: the first ones are capable of 
minimizing or preventing corrosion, and 
the succeeding ones are of antifouling 
plastic paint. 

The whole subject of suitable anti- 
corrosive and antifouling paints is a 
somewhat involved one and cannot be 
dealt with here in any detail. As should be 
apparent, many men of many minds and 
a vast amount. of research have in latter 
years produced results of .great value, 
and the quest is likely to continue. Bet- 
termenis are even now registered, and 
decidedly efficient cold plastic paints 
have been evolved for some serviccs. 
Further, the methods employed in making 
the various paints ready for use and then 
actually applying them have been steadily 
improved. Much ingenuity has been 
devoted to adapting already existing 
equipment or to designing others that 


make it possible to do the needed work 
well and more rapidly. For the present 
purpose let us describe how the new 
paints are handled and applied to the 
bottoms of vessels at the New York 
Naval Shipyard. 

The first operation after a craft is dry- 
docked is to clean her underwater skin of 
fouling accumulations and, if need be, to 
bare the steel plating to bright metal to 
free it of all traces of corrosion. This is 
essential in order to provide a surface that 
will assure an intimate bond between the 
steel and the base coat of the succeeding 
films. The anticorrosive paint must be 
impermeable so as to form an effective 
barrier between the steel plating and the 
outlying coats of antifouling plastic paint 
containing copper. This separation is 
necessary because the copper would func- 
tion as an element if electrolytic action 
were induced should salt water act as a 
linking electrolyte between the copper and 
the steel. Under those circumstances the 
steel would undergo more or less rapid 
deterioration. 

In years gone, spades and shovels were 
used to scrape off the fouling accumula- 
tions on an iron or steel vessel’s bottom, 
but the up-to-date way is to do the job by 
sandblasting, which does the cleaning 
thoroughly and rapidly. At the New York 
Naval Shipyard a wet sandblasting proc- 
ess is employed and special apparatus 
has been designed so that silica sand, 
with just sufficient water to reduce dust 
formation to a suitable degree, can be ex- 
pelled from the blasting nozzle with 
ample velocity to do its abrasive work. 
The sandblasting machine is susceptible 
of adjustments that will quickly adapt it 
to variable requirements. 

Wet sandblasting was adopted to safe- 
guard the health of the operators and also 
to minimize the spread of air-borne dust 


















on shipboard where it might impair 
cate instruments. Any silt from the gay 
that may remain on the bottom plat, 
after blasting is washed down with f 
water, and it may be desirable to hag 
drying of the hull with streams of air, 4 
soon as the cleaned surfaces are dry 
dilute phosphoric acid is sprayed over { 
bared metal. This yellow film is effectiy, 
in preventing any rusting that might o 
cur between completion of the sandbla 

ing and the laying of the first coat of anti. 
corrosive paint. In fact, the phosphor 
acid coat, if properly applied, will proted 
the underlying steel for fully a monjj 
should painting be delayed. The pho 
phoric acid is said to cause a reaction 
through which the metal surface is epy. 
ered with a film that affords a helpful a 
chorage for the base coat of the anh 
corrosive paint. i 

The Navy’s anticorrosive paint is pr. 
duced in accordance with a secret formu, 
The present practice is to apply the fir 
coat by brush and the second and third by 
pneumatic spray guns. The paint is pre 
pared for use in a large tank placed on the 
floor of the dry dock and is stirred by an 
air-operated impeller. As needed, it 
tapped off into portable 5- or 10-gallon 
tanks in which it is agitated by means of 
compressed air, which also serves to fore 
it through lines that supply the spraying 
pistols. 

The hot plastic antifouling paint dog 
not reach the necessary fluid state until 
it has been heated in excess of 300°F. and 
presented some difficulties in the earlie 






































SANDBLASTING 
While a ship is in dry dock for repaint 
ing of her bottom, a workman (above) 
cleans her chain cables with a wet 
sandblast. Breathing air is supplied 
to his respirator through the smaller 
of the two hoses shown. Air pressure 
feeds the moistened sand to the nozzle 
from the apparatus at the left. 
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These machines at the New York Naval Shipyard have a 
combined discharge capacity of approximately 46,000 
cubic feet of air per minute at 100 pounds pressure. All 
were made by Ingersoll-Rand Company. At the left are 
shown three steam-driven Type XPV units that were set 
up prior to World War II. At the right are four Class 
PRE machines each driven by a 2000-hp. synchronous 


days of its testing and service adoption. 
The plastic substance, which has the con- 
sistency of asphalt, reaches the Navy 
Yard in thin sheet-metal drums, which 
can be readily opened with an axe. The 
stuff is then broken into lumps that are 
placed in an open steam- or oil-heated 
kettle, where it is first melted. The 
broken pieces have the appearance of 
fractured brown sandstone, are somewhat 
porous, and the surface is slightly yielding 
when pressed with the hands. Scattered 
through them are flecks of green copper 
oxide, the distribution of which is more in 
evidence on the outer surfaces. 

During melting, the material is stirred 
by an impeller that is driven by a Multi- 
Vane pneumatic drill. When sufficiently 
fluid, it is transferred to an electrically 
heated pressure kettle, from which it is 
forced under air pressure through an 
electrically heated hose that is connected 
to the spray pistol. The kettle is mounted 
on wheels so that it can be moved about to 
suit the changing position of the sprayer. 
Technicians in the paint shop at the New 
York Naval Shipyard have designed 
Spray-gun heads that can be used either 
with the anticorrosive or with the hot or 
cold plastic antifouling paint. In any 
case, the paint is fed to the spray nozzle in 
a way to avoid any clogging of the ap- 
paratus. Further, the same experts have 
devised a light and simple extension arm 
for the spray pistols so that it is possible 
to cover a wide area from a single station. 
The same equipment enables an operator 
to reach up and into bottom outboard 
connections or main inlet and discharge 
Openings through which sea water for 
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AIR COMPRESSORS 


diameter. 


condensers, fire mains, and sanitary pur- 
poses is drawn into and expelled from a 
ship. These bottom openings have fre- 
quently been fouled and clogged by mus- 
sels. 

The sprayers of the hot plastic must be 
rugged men and skillful operators. They 
must hold their guns steady at a distance 
of from 18 to 24 inches from the surface, 
and they must do this despite the high 
temperature of the material. Should they 
stand too close to the ship’s bottom, the 
paint will not solidify instantly on con- 
tact with the surface but will slide and 
sag. On the other hand, if the pistol be 
held too far away from it, the paint will 
partially congeal before it strikes the 
surface and produce an objectionably 
rough coating. 

To protect the operator, he wears a 
mask and other coverings for his head, 
neck, and shoulders, and his hands are 
shielded by asbestos gloves. He is further 
hampered by the extra-heavy hose that 
delivers the paint to the gun, and it is 
fatiguing to support some of the weight of 
the hose and to hold the spray gun in 
position. Even so, properly selected and 
trained men can apply the paint rapidly 
and efficiently with the aid of the facilities 
now available. For example, a 1600-ton 
destroyer could formerly be bottom- 
painted in one day with 20 men at work 
on each side of the craft. Now four spray- 
ers using two machines can do a similar 
job in the same length of time. 

The hot plastic antifouling paint is re- 
quired to have a thickness of at least 
30/1000 of an inch applied in three coats, 
and a gallon will cover about 40 square 


motor centrally located between two frames which have a 
compression cylinder at either end, or four in all 
high-pressure cylinder beside which the near man is 
standing has an inside diameter of 234 inches. The low- 
pressure cylinder in the foregroun 

These compressors furnish 
around the yard, including the operations described. 


The 


is 3814 inches in 
air for many uses 


feet (most of the marketable antifouling 
paints will cover something like ten times 
that area). The greater thickness enables 
the plastic paint to give better and longer 
protection and to carry a greater measure 
of toxic content that will slowly, but con- 
tinuously, leach out to the surface and 
poison marine organisms seeking to at- 
tach themselves to a vessel’s bottom. The 
cold plastic poisonous paints successfully 
evolved under the leadership of naval 
men have advantages under some con- 
ditions. In warm and mild weather they 
do not have to be heated to make them 
ready for spraying—heating is needed 
only in cold weather when the host plastic 
poisonous paints are much more difficult 
to use and to apply satisfactorily. 

To explain better what has been a- 
chieved, let us abstract again from Cap- 
tain Ingram’s paper published early in 
1944 in the Journal of Applied Physics: 
“Vessels can remain out of dry dock as 
long as eighteen months with inconse- 
quential reduction in speed or increase in 
fuel consumption due to marine fouling. 
. .. Fleet demands for fuel are appreciably 
less—perhaps 10 percent; fewer tankers 
are needed to service the fleet; and cor- 
rosion of ship hulls is notabiy reduced. 
The cost of the paint has been halved.” 
The latter item is of economic importance, 
and especially interesting to commercial 
operators who must figure closely when 
competing with keen rivals of other mari- 
time nations. 

At long last hampering sea organisms, 
and the barnacle in particular, have been 
brought under control if not yet entirely 
beaten. 





269 









URING World War I, salvage as 
a vital factor in warfare was not 
held in the same regard as it was 
during the past conflict; in fact, the United 
States and Great Britain were the only 
countries that had laboratory facilities in 
this field and we confined ourselves to 
limited and basic research in connection 
with jobs of comparatively little impor- 
tance. With the outbreak of World War 
II, the Army and Navy were confronted 
with problems that could be solved only 
by a large and efficient ship-salvage force. 
Owing to the speed and destructiveness 
of modern warfare, the mountainous sup- 
plies required to maintain the fighting 
fronts, and the great expanses of the the- 
aters of operation, it was imperative that 
harbors, beaches, and docks be kept clear 
of obstructions to insure smooth and 
speedy landing of men and matériel. 
Caught at Pearl Harbor, the Govern- 
ment found that personnel skilled in un- 
derwater work faced a hopeless task be- 
cause of its insufficiency in numbers and 
knowledge of major salvage work. Over- 
night, the original laboratory at Washing- 
ton, D.C., was .quadrupled in size and 
the force increased accordingly. Diving 
schools sprang up at Norfolk, Va., Quon- 
set Point, R.I., Pearl Harbor, Hawaii, 
Tiveron, Calif., and at Pier 88, New York 
City. That in the latter place was con- 
ducted in connection with the largest in- 
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dividual salvage job ever attempted—the 
raising of the fire-wracked French liner 
Normandie which became a tragic casualty 
while undergoing transition into a troop- 
ship. ~ 

These schools ran regular courses and 
produced many divers and new and fast- 
er methods of salvage largely through 
the extensive application of pneumatic 
tools, which proved to be highly efficient 
for operations underwater. While per- 
sonnel and tool uses were being developed, 
special craft for this work were under 
construction in our shipyards, and at the 
end of the war upwards of 100 vessels 
were commissioned in the Navy to clear 
harbors and beaches. from Cherbourg to 
Okinawa and to repair damaged ships 


far from permanent bases of operations. 


Outstanding as an example of what 
was accomplished in this field was the 
clearing of Naha Harbor on the Island 





of Okinawa, for it gives a concise, over- 
all picture of one of the big salvage jobs 
that had to be tackled. On the morning 
of May 7, 1945, the U.S.S. Anchor, 
under the command of Lieut. Commander 
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Richard C. Cruise of Boston, Mass., slow- 


ly picked her way through the heavy over- - 


cast toward the fingerlike island, and soon 
the narrow entrance of battle-torn Naha 
Harbor took form ahead. A small auxiliary 
was then lowered over the side to precede 
the vessel for the purpose of taking sound- 
ings and insuring safe passage into the 
inner harbor. 

Once inside, a scene of utter chaos met 
the eye. Masts and superstructures of 
Japanese ships protruded in every di- 


cedure, however, was very slow by reason 
of the fact that the large ships could 
not use the temporary facilities because of 
the shallowness of the water in which 
they lay. The cargoes therefore had to be 
unloaded into small landing craft for 
transfer to the finger-docks, where the 
freight was piled on trucks for shore trans- 
portation. 

Nine vessels of from 5000 to 8000 tons 
had to be removed, or enough of their 
superstructures blasted off to allow a 


NAHA HARBOR OPERATIONS 
So that our vessels could enter, salvors went into action without delay to clear 


the harbor, choked with Japanese ship 
fire. 1- A Jap merchantman, with h 


pumps 
a vessel that was blocking a dock. 


g sunk by American bombs and gun- 


patched and mountings placed for the 
dewatering pumps. 2- A closer view, showing damage done by 

begin to discharge water from the hull. 4—- the “U.S. S. Anchor” raising 
5— A Marine guard and sunken shipping. 


bombs. 3- The 


6- American vessels grounded by a typhoon. The tanker in the foreground 
had to be removed as it was partially blocking the harbor entrance. 7- A Jap 
tanker-barge that was raised solely by displacing the water in her hull with com- 


pressed air. 


rection from the foul surface of the water. 
The Anchor, because of her size, had to 
move with utmost caution, for the con- 
stricted channel was literally choked with 
sunken craft. The docking area presented 
a tumbled mass of timbers and masonry, 


‘except for one small stone pier that was 


unharmed and looked incongruous among 
its demolished neighbors. There the 
Anchor tied up and remained until the 
harbor was cleared and open to shipping. 
She formed the nucleus of the salvage 
force. 

Meanwhile, American vessels in the 
outer harbor could unload their cargoes 
only through the medium of finger-docks 
made up of connected pontoons stretching 
seaward in boxlike formation. This pro- 
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8- Blowing up an unsalvageable craft. 





clearance of 20 feet at low tide for ship- 
ping. In the five weeks that followed, 
seven of the vessels were salvaged, towed 
out to sea, and resunk. The two others 
were so badly damaged that the only re- 
course was to blast away the upper works 
by the use of dynamite and T.N.T. In 
the operations at Naha Harbor, pontoon 
barges were utilized as a matter of con- 
venience to carry compressors, electric 
welding machines, acetylene, hydrogen‘ 
and oxygen bottles, much salvage gear, 
and lines for pumps, the latter being se- 
cured to the exposed part of a wreck 
whenever possible. 

The first step in raising a sunken ship 
is to send divers down to examine her 
thoroughly, to chart all points of damage, 
and to determine the best method of sal- 
vage. In addition to verbal reports, it 
is of value to make sketches of the under- 
water damage on a slate, with actual 
measurements wherever feasible. Several 
lines of procedure should be drawn up 
so that if one fails another is available. 
Divers’ work, like any other difficult task, 
can be more efficiently performed when 
the operations involved have been well 
studied and planned and each man is 
assigned a given job. As much as possible 
of the preliminary work should be done 





by the surface crew in order to reduce 
work on the bottom to a minimum. Deck 
crews also should plan ahead. Their most 
important task is to keep the compressors 
in good condition and to see to it that the 
divers have an adequate supply of pure 
air—at least 4 cfm. per man. 

Operations usually begin at the bow 
peak tank, which serves to stabilize a ship 
in a rough sea. If there are any holes in it, 
they are properly patched and an air 
fixture and hose are attached for the pur- 
pose of blowing (a term in salvage that 
means replacing water in a confined space 
with the positive buoyancy of compressed 
air). The entire forward deck is then 
made airtight. All holes are covered with 
wood, rubber, and cement, the latter be- 
ing applied by a compressed-air gun which 
is used expressly to seal hatches or other 
openings with a special cement that nor- 
mally hardens underwater in approximate- 
ly 24 hours. 

The gun has to be thoroughly cleaned 


after each application. It is composed of © 
a large steel cylinder having a cement-— 


outlet hose on the bottom and an air- 
inlet hose on top and is further equipped 
with small petcocks in the cylinder wall 
to ascertain the level of the contained 
material. The cement is forced under 
pressure of the air to the desired location 
through a length of hose. In sealing under- 
water spaces it is necessary to have them 
suitably protected by canvas or other 
material to prevent water currents from 
washing the cement away as it is de- 
posited. 

The rubber-backed wooden patches are 
secured by six to eight J-shaped bolits, 
depending upon the size of the opening” 
The holes for these bolts are generally 
drilled with an air-operated tool, for this 
is the fastest and easiest method. After 
every use, the drill is submerged in a 
light penetrating oil because salt water 
has a tendency to corrode its working 
parts. Sometimes, however, a metal patch 
is needed. In that case, velocity power 
tools are utilized. Like pneumatic tools, 
they are well adapted for underwater ser- 
vice where the operator is physically re- 
stricted. Of special value in salvage work 
is the velocity power cable cutter, which 
is capable of severing wire up to 1 inch 
in diameter. 

Velocity power tools obtain their ac- 
tuating force from powder cartridges simi- 
lar to those made for rifles except thac 


the cartridges for the former contain only — 


powder. The projectile, or moving mem- 
ber, is an integral part of the tool, which 
is a quick means of attaching steel plates 
because it both drives studs in the base 
and punches the holes in the patch plate 
through which the studs are inserted. The 
plate can then be attached to the base 
by nuts, after which welding may be done 
if a more permanent attachment is de- 
sired. In addition to driving studs and 
punching holes, the velocity power tool 
may be employed to remove rivets by 
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U. S. Navy Photos 





changing the type of the projectile head. 
This method, however, was found to be 
impractical because it was often neces- 
sary to reload in order to complete removal. 
Usually, a pneumatic tool was preferred 
because it works steadily. 

All ventilators, steam pipes, etc., are 
plugged in the same manner as the holes. 
That done, divers examine the hull for 
seam-splits. If any are found, a small 
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air hammer with a calking tool attached 
packs the wedge-shaped openings, usually 
with oakum, thus preventing further leak- 
age. 
In the case of jagged holes, it is fre- 
quently necessary to remove some metal 
so the patch will lie tight against the 
hull.. This is done by underwater cutting 
equipment—either by air-oxygen-hydro- 
gen or oxygen-electric torches. In the 


MOMENTS WITH DIVERS 


Donning underwater dress is no small 
chore. At the upper left, two atten- 
dants are helping a diver into a much- 
patched outfit. The other views show 
divers about to descend. The one pic- 
tured above holds a lighted hydrogen- 
oxygen torch with which to cut away 
parts of the metal superstructure of a 
sunken ship. 


former, the flame is protected by a bubble 
of compressed air, which also prevents 
the water from cooling it. But, while 
the gas torch gives a hotter flame, the 
slower-working electric-arc torch is more 
adaptable and dependable for subaqueous 
use in that it will cut all commercial 


metals and no adjustment has to be made 


after a descent, regardless of the depth 
at which a diver works. The air-oxygen- 
hydrogen torch is unsuitable for non- 
ferrous metals and must be adjusted to 
control the length of the cutting flame 


which, in turn, is dependent upon the 


external pressure or depth of water. How- 
ever, for cutting hard or thick steel, the 


gas torch has proved to be by far the most. 


efficient. 


At a submergence of 100 feet, the air- q 


oxygen-hydrogen torch needs 135 pounds 


of oxygen, 115 pounds of hydrogen, and ~ 


compressed air at a pressure of 115 
pounds, these requirements varying slight- 
ly with changing depth. The tip of the 
electric-arc torch is supplied with oxygen 
at a pressure of 60 pounds per square 
inch in excess of the water pressure at 
the working level. It is fed through a hol- 
low, heavily coated electrode and serves 
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io increase the flame temperature and 
to form a gas bubble in which the arc 
purns. Current up to 300 amperes at 
50 to 60 volts is usually used to main- 
tain the arc. 

After the forward section of a sunken 
ship has been made airtight, the stern 
section is similarly secured. With that 
done, everything is in readiness to start 
the pumps. From four to six 10-inch 
jow-pressure units, spaced equally fore 
and aft, are generally needed to salvage 
2 vessel of 8000 tons. If the ship is in 
water not too deep, a prefabricated cof- 
ferdam is put into use, fastened to the 
after-hold hatch, and sealed by means of 
acement gun. This affords a clear view 
of progress as pumping proceeds. 

One vessel in Naha Harbor, a Japanese 
tanker, was raised solely by means of 
compressed air. This method was decided 
upon when divers, engaged in patching her 
damaged areas, discovered that she con- 
sisted of two separate tanks. Accordingly, 
one %-inch hole was drilled and tapped 
in each tank, which was then connected 
by an air fixture and a length of hose 
to the air receiver of an Ingersoll-Rand 
Class ES compressor. Two holes, 3 inches 
in diameter, were next cut in the bottom 
of the respeccive tanks to allow the water 
to escape as the air, with its overbalanc- 
ing pressure, entered the tanks. These 
holes were patched and made tight as 
soon as positive buoyancy had thus been 
restored. : 

The removal of 182 sampans and fish- 
ing junks, ranging from 10 io 70 tons, 
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ON THE JOB 


Modern communications systems have 
made the underwater worker's lot 
easier. The view above shows a deck 
hand talking with a man on the sea 
bottom. e diver at the right is 
descending with a collapsible patch 
that he will bolt in place over the port- 
hole of a sunken vessel. 
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was facilitated by two large barges provid- 
ed with 80-ton A-frames having pulleys 
reeved in series and powered by air hoists. 
These two floating bases removed as many 
as eight vessels a day. The method of salv- 
age was simple. A bite would be taken on 
cne of the wreck’s timbers to raise one 
end enough to permit a diver to pass a 
sling underneath the keel. The same 
process would: be repeated at the other 
end. Both slings were then secured by 
a snap ring to a hook, the craft was 
raised, towed to sea, and dropped. . In 
the case of the heavier junks, the barges 
worked as a team, each supporting one 
end of a hulk. 

The important part played by rock 
drills in modern salvage operations was 
emphasized at Okinawa in connection 
with a 9000-ton American tanker that 
had run aground on a submerged reef 
during a typhoon and was in such a posi- 
tion as to partially block the harbor’s 
narrow entrance. It was decided that, 
even though the vessel was battered be- 
yond repair, she could be given sufficient 
buoyancy by patching and pumping to 
allow two Navy tugs to pull her out of the 
way by the use of pulleys and beach 
gear. 

The reef was a slightly sloping ledge of 
white coral that dropped off sharply to 
100 fathoms at about two ship lengths 
abaft the stern. The forward half of the 
tanker was in contact with the reef, the 
impact having crushed the bottom there 
and caused serious flooding. Prior to 
grounding, the vessel had a mean draft 
of 16% feet, which corresponds to about 
9000 tons displacement. After she was 
stranded, the draft forward was 17% 
feet, which is equivalent to a displace- 
ment of around 6450 tons and signified 


that the tanker was grounded by a weight 
equal to approximately 2650 tons. Re- 
peated attempts were made by the beach 
gear and tugs to pull her off, but to no 
avail. 

Upon investigation, it was found that 
a hump of coral, 10 feet high, rested 
against the ship’s port side and held her 
fast, resisting all efforts of the tugs to’ 
free the tanker. The only recourse was 
to remove the obstruction by drilling and 
blasting, so a Navy diver was sent down 
with an Ingersoll-Rand JA55 Jackhamer 
to do the job. As an underwater-worker’s 
buoyancy is almost equal to that of the 
water, two 150-pound weights connected 
by a strap were used to hold the diver- 
driller in position to operate the Jackhamer 
at a depth of 4 fathoms. 

By reason of the porous nature of the 
coral, he encountered trouble in removing 
the drill rods. The Jackbits were then 
ground down towards the center to pro- 
vide more clearance and were also sharp- 
ened so they could cut themselves out 
as well as in. So reconditioned, litile 
difficulty was experienced with the de- 
tachable bits. As a result, fourteen holes 
8 feet deep were drilled in the coral, 
loaded with 60 percent gelatine dynamite, 
and detonated with electric caps. The 
blast loosened the grip of the obstruction 
enough to permit the tugs and beach 
gear, combined, to pull the stranded ves- 
sel off the reef. _ 

Long before the last of the sunken 
wrecks was removed from Naha Harbor, 
American shipping was tying up to sta- 
tionary docks and unloading cargo with a 
speed which proved that compressors, 
pneumatic tools, and pumps perform a 
vital service in the intricate system of 
modern warfare. 











































From Stene te Statue 


Photos from Acme Newspictures, Inc. 








HE carving of a stone statue is an 

exacting task that demands great 

skill and patience and painstaking 
work. Even though modern craftsmen 
have the benefit of tools and methods that 
were denied the old masters, the fashion- 
ing of an image still requires weeks of ef- 
fort and constant vigilance lest one slip 
ruin everything done previously. 

The traditional mallet and chisel are 
still used, though sparingly, and principal- 
ly for the rougher parts of the work. Vir- 
tually all of the finishing operations are 
now done with pneumatic chipping ham- 
mers especially designed for the purpose. 
They strike hundreds of blows per minute, 
blows the force of which can be regulated 
so as to do the most delicate sculpturing. 
The tools are light and small enough to be 
handled easily and with little physical 
effort. 2 

These pictures portray the carving of a 
madonna and child from a block of In- 
diana limestone by Alex Salvioli of Bay- 
side, N. Y. The first one shows Mr. 
Salvioli’s father, Primo, starting the pre- 
liminary work of finishing after the statue 
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has been fairly weil roughed out of the 
block. Alongside the latter lies a smaller 
plaster model of the figures to be dup- 
licated in stone. From this model the 
guiding dimensions are transferred to 
corresponding locations on the block with 
the aid of a pantographic instrument. 
Surprisingly few points are needed by a 
trained stoneworker. 

In the second illustration, Alex Salvioli 
is seen working on the folds of the robe of 
the upright statue, with the model in the 
background. With the rough carving 
about completed, the sculptor begins 
shaping the heads and facial features 
(No. 3). From this point on, the work 
must be done carefully and precisely. 
One chip too many would be irreparable. 

The fourth picture shows Salvioli 
tapping with mallet and chisel to smooth 
and soften the contours. Final leveling ot 
ridges left by preceding operations is ac- 
complished with a plain-edged air-driven 
tool (No. 5). The sixth view depicts the 
completed statue, on which weeks of ef- 
fort have been expended, mounted in the 
yard of the Church of St. Philip of Neri 
in New York City. After it has settled, a 
rock garden will be planted at its base 
and Nature will in time add a softening 
patina to the stone. 
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Water-Vapor Refrigeration Cools 


Australia’s Largest Store 


ODERN in all respects, the Myer 

Emporium Ltd., in Melbourne, Aus- 
tralia, is reputed to be the largest depart- 
ment store in the Southern Hemisphere. 
Like similar establishments in other parts 
of the world, it is concerned with the 
comfort of its patrons and employees and, 
to that end, it conditions the air of the 
ground floor of its main store on Bourke 
Street. This is the section that is or- 
dinarily used to display goods that are 
offered at bargain prices, and it is so ex- 
pansive that during the pre-Christmas 
season and at times of special sales there 
are frequently from 7000 to 8000 shoppers 
on the floor in addition to approximately 
800 salespeople. 

The water that is used to cool the air is 
chilled in an Ingersoll-Rand water-vapor 
refrigerating unit. This apparatus, which 
has been described in detail in earlier 
articles, produces cold with water unaided 
by any of the chemical compounds that 
are associated with most household and 
commercial systems. The refrigerating 
effect is obtained by creating a high 
vacuum in a water resefvoir and thereby 
causing water that is sprayed into it to 
boil or “flash” into vapor at temperatures 
below 50°F., as compared with its normal 
sea-level boiling point of 212°. The heat 
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required to bring about this evaporation 
is drawn from water that is in the base of 
the reservoir and that is consequently 
cooled. 

In this instance the refrigerating unit is 
installed on top of the 6-story Myer 
building, and the section upon which the 
load rests was strengthened from the top 
clear down to the basement. As the 
barometric condenser in which the steam 
is reconverted into water rises some 40 
feet in the air, it is a novel and somewhat 
spectacular architectural display that can 
be seen from most parts of downtown 
Melbourne. Because of its location, its 
erection created somé problems for W. G. 
Crossle & Company, the engineering firm 
that set it up. Fortunately, there was 
available a builder’s jib crane that had 
been hoisted to the top of the structure to 
aid in doing some other work. When the 
refrigerating equipment had been elevated 
into position there was a space of just 6 
inches to spare between the hook of the 
crane and the top of the condenser. 

The unit has a rated capacity of 150 
tons of refrigeration when chilling water 
to 50°F., but it is being operated to pro- 
duce 128 tons with 45° water. It was in- 


_ stalled in 1938 and has been functioning 


satisfactorily ever since. 


SEYLINE REFRIGERATOR 


The picture above shows a section of 
Melbourne's business district. Near 
the right edge may be seen the water- 
vapor refrigerating unit atop the main 
store of Myer Emporium Lid. Under 
and left of it is one of the forced-draft 
fans that serve the cooling tower. Below 
is a close-up of the refrigerating unit. 
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Steel cable with exten- 
sion spring connector 
to cam in operator be- 
low. 


(C) Air clamps at both 
tapping stations. (Ac- 
tuated by one valve). 


Pneumatic Device Operates 
Standard Machine Tools 







(D) Ejection station by 
air blast from under 





(B) Air cylinder 


locating table. 


Loading 
hand). 


(A) Air cylinder for 
indexing table. 


station (by 


TYPICAL APPLICATIONS 


The schematic drawing shows a‘set-up for tapping two holes close together in a 
small metal stamping that is so shaped that it is not practical to feed it by hopper 
or magazine. An output of more than 800 pieces an hour is attained. The func- 
tions of the three air cylinders used are indicated in the drawing. There are 


many possible variations of this arrangement. 


An air cylinder often serves to 


push the work pieces from a magazine or hopper to an air-operated vise or turn- 
table fixture. The picture at the right shows a Pond Operator applied to such a 
fixture for the production of rubber handballs. 


ANY standard machine tools that 

were formerly hand-controlled have 
been converted into automatic equipment 
through the simple addition of a fixture 
that puts compressed air to work. Many 
of these hand machines were outmoded, 
with a trade-in value little higher than 
their worth as scrap metal. Often their 
owners were unable to replace them with 
automatic machinery because of material 
shortages or prohibitive costs. Hand- 
operation of millers, drill presses, reamers, 
tappers, and many other tools kept pro- 
duction down, with consequent high 
manufacturing costs per unit. 

The new fixture, called the Pond Oper- 
ator, was developed by the Pond Engi- 
neering Company of Springfield, Mass., 
for use in its own plant during the war 
when the scarcity of manpower was hin- 
dering output to an alarming extent. 
Machines that might have turned out im- 
portant parts were practically wasted be- 
cause hand-operation was extremely cost- 
ly and too slow for the production of es- 
sential items. To solve the problem, com- 
Pany engineers devised a control unit to 
change hand machines over to automatic 
or semiautomatic operation. 
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When war demands ceased, Pond be- 
gan to make the Operator for other es- 
tablishments that were in much the same 
situation. Several fundamentally similar 
models, capable of a variety of functions, 
were built to meet different requirements. 
The fixture’s most practical application 
lies in the field of small-parts manufac- 
ture—shops and plants where drilling, 
tapping, milling, slotting, and other simi- 
lar work take considerable time and labor, 
which are not always available. 

The Pond Operator is usually mounted 
on a standard base and close to or in con- 
junction with the machine it controls. 
A '4-hp. electric motor, drives the me- 
chanical members of the machine that 
actuate the pneumatic mechanism. Air 
power plays an important part in the pro- 
duction cycle because it does the work 
that was formerly done by hand. The 
pneumatic components are several small 
air cylinders. These are connected to the 
Operator which, in turn, is connected to a 
compressed-air line. Air at a minimum 
pressure of 70 pounds is required, but the 
average consumption is only 4g cfm. per 
unit. Mechanically actuated valves in the 
Operator control the action of the cylinder 













pistons causing them to perform essential 
functions in the cycle. The valves are 
grouped in an aluminum housing and are 
actuated by a camshaft that is easily ad- 
justed for cycle speed and for impulse. 

One type of Operator is used exclusively 
for feeding bar stock into standard pro- 
duction millers, with the air cylinders 
functioning as follows: One opens and 
closes a vise and another actuates a slid- 
ing stop to position the bar with precision 
after a mechanical cam has fed the bar, 
which pushes out the finished piece. A 
third cylinder pushes the starting lever or 
button on the miller, and a fourth cyl- 
inder engages the clutch on the Operator. 
The valve for the latter cylinder is- con- 
trolled by the milling-machine table as it 
returns to the loading position. Air power 
accomplishes so many of the functions 
that formerly required close attention by 
the human operator that one individual 
can now attend several machines. 





A self-contained fire-fighting car for 
coal mines has been designed and built 
by the Dugas Division of the Ansul 
Chemical Company. The unit carries 
three 300-pound tanks containing Dugas 
dry chemical and a 100-gallon water tank, 
together with four cylinders charged with 
nitrogen under sufficient pressure to expel 
the chemical and the water through hose 
lines having a maximum length of 100 
feet. The purpose of the water is to ex- 
tinguish embers that may remain after 
the chemical has smothered the flames. 
Several hand extinguishers and a first- 
aid kit complete the equipment. 
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IR springs that resemble automo- 

bile tires laid on their sides are being 
tested for railroad-car service by their 
originator, The Firestone Tige & Rubber 
Company, in conjunction with the Pull- 
man-Standard Car Manufacturing Com- 
pany. Following three private tests, 
they were given their first public tryout 
recently in a special run over the Chicago, 
South Shore & South Bend tracks be- 
tween Michigan City and Chicago. On 
this occasion, one end of a Pullman- 
Standard laboratory car was equipped 
with the air springs and the other end 
with steel-coil springs. Precision instru- 
ments capable of checking the slightest 
variations in lateral sway and vertical 
motion caused by track irregularities 
made recordings at speeds ranging from 
35 to 80 miles an hour. 

The air spring has already been used 
on airplane landing gear, heavy truck 
trailers, passenger buses, and Bofors anti- 
aircraft gun carriers, and has been tested 
on numerous passenger automobiles. In 
service, the tirelike bellows is inflated and 
connected with an air reservoir. When 
the spring is depressed by reason of a 
wheel passing over a track irregularity, 
air is forced from it into the reservoir. 
The rebound is then snubbed by a con- 
trol valve between the bellows and the 
reservoir, thus minimizing the shock to 
the passengers. 

Conforming with normal practice as 


Air Springs Proposed for Railroad Cars 





AIR CUSHIONS FOR CAR TRUCKS 


The white, tirelike objects on each side of the journal-box suspension are the 
bellows, each of which is inflated and connected with a compressed-air reservoir. 
The white square at the right is a scratch plate that records the vertical move- 


ment of the car. 


regards steel springs, the truck of the 
laboratory car is fitted with two sets of 
air springs. The journal-box springs— 
two air springs—receive the first impact 
from the rails. They are at the end of 











PRIMITIVE METHOD OF BREAKING ROCK 


Before explosives were available for blasting, rock was softened or cracked by 
heating it with fire and then dashing cold water against it to contract it sud- 


denly. The Romans and other early tunnelers an 


miners used the method 


extensively. It is now almost but not quite obsolete, as this picture proves. 
It was taken in Bahia, Brazil, and shows a pile of wood ready for lighting. The 
rock was being removed to widen a highway curve. The illustration is repro- 
duced by courtesy of the Jaeger Machine Company of Columbus, Ohio. 






each axle and are 9 inches in diameter 
and 4 inches high, respectively. Each 
pair is connected with a common air res- 
ervoir. Beneath each end of the truck 
bolster—the principal lateral member of 
the truck—is another air spring, 20 inches 
in diameter and 4 inches high. All are 
inflated from an outside compressor it 
the same manner as an automobile tire. 
The pressure varies anywhere from 75 to 
100 pounds, depending upon the load t0 
be carried. 

The springs are expected to improve 
passenger comfort, to outlast the coll 
spring, and to require less maintenance, 
In a joint statement, Roy F. Johnson 
and Roy W. Brown, research engineers 
for Pullman-Standard and Firestone, re 
spectively, said: ‘This is the fourth trial 
run made with air springs under a rail 
way passenger car. The first was made at 
speeds not higher than 35 miles an hout, 
to prove out in a preliminary way the 
safety of the device. The second run was 
made at speeds up to 55 miles an hour © 
check on various details of the appl 
cation, and on the suitability of the re 


cording instruments. The third run was” 


made at speeds as high as 80 miles al 
hour, and that top was again reached 
on the fourth run. 4 

“It should be understood that the aif 
spring is still in early stages of exper 
mentation. We are seeking a comparisol 
of its fundamental advantages over thé 
steel coil springs now in ordinary use 
This will require many test runs over @ 


period of several months and a variety 


of adjustments and corrections.” 
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A METAL-MINING PROBLEM 

MERICAN metal mines are suffer- 

ing from an acute shortage of labor. 
It is almost as pronounced now as it was 
during the war, when conditions got so 
bad that experienced miners were re- 
leased from the services to return to the 
production of vitally needed minerals. 


~Some base metals, notably copper, that 


are essential to getting industry in high 
gear are in short supply and will likely re- 
main so until more men go back to the 
mines. The gold-mining properties, 
which were closed down during the war by 
Federal action, are having a hard time 
getting back into production. The Home- 
stake, greatest gold source in the United 


_ States, is running at about half normal 


capacity. The Cripple Creek gold mines 
in Colorado are still virtually idle, and 
California gold properties are in much the 
same category. Canadian gold mines 
weren’t shut down during the war, but 
their working forces were greatly de- 
pleted and they, too, find it impossible to 
get enough men now. 

With national employment at a record 
high level, competition for workers is 
keen among all industries, and mining is 
at a considerable disadvantage largely be- 
cause of prevailing misconceptions re- 
garding the work involved. Some persons 
who are familiar with the situation be- 
lieve the metal-producing concerns would 
do well to conduct an educational pro- 
gram, or even an advertising campaign, 
to dispel some of the false notions pros- 
pective workers hold about jobs in mines. 

Many men who are unfamiliar with 
mining seem to think it is a dangerous, 
unhealthful, very laborious, and poorly 
paid calling. Actually, it is none of these. 
Its safety record compares well with that 
of industry as a whole, and greatly ex- 
ceeds that of many branches. As a matter 
of fact, there are many surface jobs 
around mines that are almost devoid of 
hazards. Modern metal mines take ade- 
quate precautions to safeguard their em- 
ployees against occupational diseases. 
Moreover, most camps are in mountain- 
ous regions blessed with clean, dry air and 
health-preserving sunshine, and close to 
Natural recreational areas. As for the 
work itself, most of the back-breaking 
labor has been removed by the adoption 
of mechanical aids such as power-feed 
drills, mucking machines, slusher hoists, 
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etc. The trend towards mechanization 
is greater now than ever before because 
the lack of manpower is compelling man- 
agements to find ways to increase output 
per manshift. 

Although wages don’t equal those that 
prevailed in war-boomed industries to 
which many miners gravitated, they will 
stand comparison with present rates in 
the heavy industries, especially if it is re- 
membered that rents and some other cost- 
of-living items are lower in mining com- 
munities than in the congested urban 
centers where most large factories are 
located. Even unskilled labor is paid at 
least $8 a day in most of our western 
mines. 


GAS-TURBINE LOCOMOTIVES 

HEN the steam locomotive ap- 

peared more than 100 years ago, it 
revolutionized transportation and was 
rightfully hailed as a marvelous invention. 
Compared with the stagecoach, pony ex- 
press, and other pioneer means of moving 
goods and people, the railroad signalized 
the dawn of a bright new era. During the 
intervening decades, the venerable iron 
horse has grown greatly in size and power, 
but not very much-in efficiency. The best 
it can do is to utilize about 8 percent of 
the power potential of the fuel fed to it. 

Rudolf Diesel invented his internal- 
combustion engine more than 50 years 
ago, and it has been developed to the 
point where its efficiency is up to 36 per- 
cent, or four and a half times that of the 
steam locomotive. But the railroads were 
slow to adopt it, and diesel-powered lo- 
comotives were a curiosity in main-line 
service until the early 1930’s. The western 
railroads took the lead in applying them, 
and even today the staid and conservative 
eastern carriers have not made much use 
of them. 

However, the advent of diesel sialaae 
served to spur railroadmen to seek ways 
to improve the performance of the steam 
locomotive. 
erating stations attain efficiencies as high 
as 30 percent with the steam turbine, 
considerable work has been done towards 
developing turbine-driven locomotives, 
and it has met with enough success to 
warrant continuing the efforts. In the 
meanwhile, the gas turbine has sprung in- 
to the limelight and opened a new avenue 


of approach to the locomotive problem. 


Inasmuch as electric gen- 


It is desirable that the railroads burn 
coal, because we have plenty of it and it is 
less costly than oil. The gas turbine was 
conceived to burn oil as a matter of 
facility and convenience, but it was fore- 
seen from the beginning that it might 
utilize coal if the latter were converted 
into a form in which it could be instantly 
ignited and quickly consumed. 

Recognizing the possibilities of the gas 
turbine in their field, a group of railroad 
executives set about exploring its po- 
tentialities as a coal burner, and the coal- 
mining industry was naturally ready to 
join in. A million-dollar fund was raised, 
and John I. Yellott, chief of the Institute 
of Gas Technology in Chicago, Ill., was 
assigned the task of developing an ex- 
perimental coal-fired gas turbine for lo- 
comotive service. He went to work at 
Johns Hopkins University in Baltimore, 
Md., prepared to spend five years in the 
effort, but progressed so rapidly that he 
had one spinning in a matter of months. 

In the Yellott contrivance, bituminous 
coal of the consistency of lampblack is 
blown into a combustion chamber and 
burned to produce the propulsive gases. 
In designing it, two major problems were 
encountered and overcome. The first one 
concerned pulverization of the coal and 
was solved with the aid of compressed air. 
The coal is first crushed to about the fine- 
ness of percolator coffee and is then blown 
through a nozzle while under high air 
pressure. When the pressure is suddenly 
released, air that has been trapped in the 
pores of the coal particles break them up 
into powder in a series of miniature ex- 
plosions. The second stumbling block 
was that of getting rid of fly ash which 
would abrade the turbine blades if it was 
allowed to pass through them. It is re- 
moved by Aerotec dust precipitators in- 
terposed between the combustion cham- 
ber and the turbine. 

A locomotive to house the coal-fired 
gas turbine is now on drawing boards and 
is expected to be on rails in about two 
years. It will be a curious iron horse, for 
it will use no water and have no boiler 
and, consequently, will be only half as 
long as a diesel locomotive of equivalent 
power. A contract has been let to Allis 
Chalmers Manufacturing Company for a 
3750-hp. gas turbine that will drive an 
electric generator to supply energy to pro- 
pulsion motors.: The unit will embody an 
axial-flow compressor that will compress 
air, which will be heated to 1300°F. be- 
fore entering the turbine. Engineers 
estimate that the turbine will have a 
shaft efficiency of around 24 percent. The 
over-all efficiency of the locomotive will 
therefore greatly exceed that of the con- 
ventional steam model, although it will 
not equal that of the diesel type. But as 
coal to run it will cost only about a third 
as much per heat unit as diesel oil, the 
prospects of lower operating costs are 
bright. 
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AIR DOES THE STRIPPING 


With a bobbin held top down in the 
cone, compressed air is admitted to re- 
move the roving waste and to carry it 
to a bin in the picker room. Around 
the exhauster is built a short table, a- 
bout 18 inches wide, to hold the bob- 
bins to be stripped. 


OVING-BOBBIN waste is no longer 

removed manually in one textile mill. 
Instead of sending bobbins with two or 
more rounds of roving on them to the 
stripping machine, where the waste is 
pulled off by hand or cut off with a knife, 
they now go to what the plant calls a 
bobbin-waste exhauster. The latter is a 
simple contrivance in which blasts of air 
do the work much faster than the older 
method and also without risk of damage 
to bobbins and injury to operators. 

The device both strips the bobbins and 
delivers the roving to a bin in the picker 
room. It is nothing more than an up- 
ended metal tube, 8 inches in diameter, in 
the top of which is an inverted cone form- 
ing an angle of about 20° with the side of 
the cylinder and open top and bottom to 
receive a bobbin and to exhaust the waste, 
respectively. Around the upper end of the 
tube is a copper pipe that is connected by 
a length of piping, extending downward 
through the cylinder, with a compressed- 
air line. 

Perforations on the inner periphery of 
the ring permit the air to enter the cone, 
and as it flows downward it unwinds the 
bobbin and carries the roving along with 
it through the exhauster tube and a hori- 
zontal metal pipe attached to the lower 
end of it. Additional air is admitted at 
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Waste Removed by Compressed Air 


the L-shaped bend in the latter: but, in the 
case of an exceptionally long conduit, or 
where there are several elbows, more air 
connections will be needed to convey the 
waste to the bin in the picker room. 


Synthetic Mica 


OME time back we made mention of 

the fact that Germany has developed 
a satisfactory substitute for mica. Since 
then the Office of Technical Services, 
U. S. Department of Commerce, has pub- 
lished a report (PB-32545) by Paul M. 
Tyler on the product, the research work 
involved, and the pilot-plant operations 
by Siemens-Schuckert and the Kaiser 
Wilhelm Institute. 

According to Mr. Tyler, the Siemens- 
Schuckert mica is made by melting tablets 
containing aluminum oxide, magnesium 
oxide, sand, and potassium silicofluoride, 
properly proportioned, in a specially de- 
signed covered crucible. When charged, 
the latter is preheated to about 1652°F. 
in an electrical-resistance furnace and 
then moved to a gas oven where the 
temperature is raised to approximately 
2610°. Next, as the molten mass is cooled 
very slowly the mica sheets begin to form 
upward from the base of the crucible, 
where a piece of sintered alumina has 
been placed. Perfect sheets, of as much 
as 62 square inches, were thus produced 
in a 45-pound crucible before air raids 
and a lack of supplies terminated the 
work. The Kaiser Wilhelm Institute used 
similar methods to manufacture mica, 
but, in addition, tried to orient the crys- 
tals by means of a magnetic field surround- 


ing the crucible in a horizontal 

Dr. V. Middel, an expert at Siemens 
Schuckert, stated that the man-made 
material was utilized in Germany fy 
heavy-duty condensers where natural 
mica had failed. In discussing its proper. 
ties (Report PB-32546) he said that it jg 
purer and more uniform than the latte 
and therefore has higher electrical ang 
breakdown resistance. Its melting point 
also is higher, about 2340° as againg 
1080°, and it is harder than Indian mug. 
covite. In his opinion, because it does not 
discharge gases under a high vacuum, the 
synthetic mica should make it possible tp 
develop completely noiseless radio tubes, 


Safe Magnesium Storage 


“TORING magnesium in separate Piles 
with spaces in between and the use 
of standard automatic sprinkler systems 
are the best protection against fires from 
that source. This is one of the finding 
of the Factory Mutual Laboratories fol 
lowing large-scale tests inside a building 
to determine the burning characteristics 
of that metal. Even though the water in 
tensifies the flames and hastens the de 
struction of the magnesium, the general 
room temperature under sprinkler dis. 
charge is lower than it would be without 
it and the fire is more apt to be confined to 
one pile. It was found that 600 pounds of 
burning castings, even when a consider 
able distance from walls and partitions, 
would completely destroy a plank-on- 
timber structure not equipped with auto- 
matic sprinklers. On the other hand, a 
similar pile of magnesium castings, pro- 
tected by such a system, would not set 
afire other piles but 4 feet distant. 




































HE KEPT IT MOVING 
The Metropolitan Water District of Southern California moved this 4-room house 


100 miles from Eagle Mountain Camp to Gene Camp to 
doctor. In some places there was a clearance of only 6 in 
of rock cuts. The truck driver had instructions not to stop, 


rovide a home for a 
es between the walls 
lest some family move 


into the structure before it reached its destination. The p. otograph i is reproduced 
through the courtesy of the “Colorado River Aqueduct News.” 
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Spraying Systems Company is offering 
a new large-capacity atomizing nozzle of 
the internal-mixing type for 44-inch pipe 
connections. Built to operate with com- 
pressed air, other gases or steam can be 





used. The one illustrated is provided with 
a shut-off needle but may be obtained in 
each size without that feature. Nozzles 
are made of brass or stainless steel and 
have a capacity range of 20, 40, and 60 
gallons an hour. 





Sam Tours & Company, Inc., engineers, 
metallurgists, and consultants with labo- 
ratories at 44 Trinity Place, New York 6, 
N. Y., is offering industry a service of so- 
called nondestructive field testing for cor- 
rosion, erosion, liquid level, and. dezinci- 
fication of piping and equipment. Ac- 
cording to the firm, two new instruments 
—the Penetron and the Probolog—make 
it possible for its trained engineers to ex- 
amine high-pressure pipe lines from the 
outside for dangerous internal corrosion 
or erosion, to explore ships’ hulls and 
tanks for thinning of walls which may 
lead to serious loss, and to test heat ex- 
changer and condenser tubes for detri- 
mental conditions. 





Pioneers in the use of X-ray apparatus 
to detect flaws in the welds of pressure 
vessels, Babcock & Wilcox has broken 
ground at its Barberton, Ohio, plant for a 
structure to house a 2,000,000-volt unit. 
The company now has twelve X-ray ma- 
chines in service there. The largest is a 
1,000,000-volt unit that takes radiographs 
of steel walls 6 to 7 inches thick. The new 
equipment is designed to operate at any 
voltage from one to two million, and will 
take pictures of heavy welds from 4 up to 
10 inches in thickness. The building in 
which it will be set up will have 42-inch 
Walls of sand packed between 14-inch 
steel plates to protect persons in the im- 
Mediate vicinity from radiation. 





At the plant of the Florence Stove Com- 
pany, a General-Electric gauge is being uti- 
lized to determine the thickness of white 
enamel covering stove parts. This results 
in the same degree of whiteness through- 
out after a stove has been assembled and 
is saving $600 a month in rejects. If the 
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Industrial Notes 


thickness varies more than 0.0015 inch 
anywhere, a difference in whiteness will be 
discernible. Parts were formerly matched 
visually for color after the enamel had 
been baked on them. This meant that 
any that did not come up to standard had 
to be scrapped, as the enamel could not be 
removed. Now the gauge determines the 
thickness of the film that is required to 
give the desired color, and a pressure con- 
trol on an automatic sprayer is then set 
to deliver precisely that thickness. If an 
error is made at that stage, the enamel 
can be washed off and the part resprayed. 





Among the pneumatic equipment con- 
trived during the war for plant mainte- 
nance is a portable, rotary scraper for 
reconditioning concrete floors. The ma- 
chine is designed to remove encrusted 
and embedded. dirt, oil, and metal chips, 
as well as to smooth down surface ir- 
regularities. It was built of boiler plate 
and equipped with a cutter head provided 
with four standard Carboloy tools or 
blades tipped with cemented carbide. The 
latter project slightly beyond four car- 
bide blanks set in a steel guide ring that 








Air Connection 











is a part of the head and that controls 
the depth of the cut necessary to get 
down to clean concrete. An air motor 
serves to drive the scraper, and up or 
down movement is effected by a hand- 
operated screw wheel. The truck carrying 
the equipment can be pushed along by 
one man but is heavy enough to keep the 
cutting head in contact with the floor 
when in action. Primarily a shop idea, 
there is probably a field of application for 
a power scraper of this kind. 





For metallurgical laboratories, where 
surfaces are intermittently exposed to hot 
and cold water, steam, and many chemical 
solutions, the use of Vulcabond, a new pro- 
tective coating, is recommended. It is a 
thermosetting compound made by the 
Bray Corporation, which claims that it re- 











AIR CURTAIN PROTECTS SANDBLAST OBSERVATION WINDOW 


By blowing a curtain of air across the underside of a window over sandblasting ap- 
paratus, engineers at the Bloomfield, N.J., Lamp Division of the Westinghouse Elec- 
tric Corporation prevent the glass from being pitted by flying sand and have 
reduced replacements by as much as 90 percent. A 14-inch perforated pipe 


is mounted as 
supplies the sandblast. 


shown, and compressed air is admitted from the plant line that 

























































































mains hard, smooth, and clean, as well as 
impervious to the many destructive 
agents that attack paint. It is applied by 
spray gun, brush, or dipping and is suit- 
able for wood, metal, glass, and fabric. 









Static electricity, which tends to form 
between moving sheets of paper, plastics, 
fabrics, and other materials, has long been 
a production headache because it causes 
the sheets to stick together, to stack un- 
evenly, and even to result in faulty ejec- 
tion from machinery. Different methods 
have been tried to overcome the difficulty, 
such as passing sheets over open gas 
flames or spraying solutions on them, but 
hitherto none has fully satisfied the re- 
quirements of all materials. 

Approaching the problem from an en- 
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tirely different angle, the United States 
Radium Company has developed a device 
that is said to meet the diversified needs. 
Itionizes the air within a zone of 3 inches 
from a static neutralizing element con- 
sisting of an extremely thin metallic foil 
embodying a radioactive substance. The 
foil is welded to a nonradioactive metallic 
backing and serves as a seal to prevent 
the escape of radon gas. The entire as- 
sembly forms a long, narrow strip that 
sends out a continuous stream of alpha 
radiation of constant strength that coun- 
teracts the static electricity within the 
zone affected. The Ionotron Static Elim- 
inator can be made in any shape service 
conditions may dictate. 














Grafize is the name of a new graphite 
lubricating powder made by the Schmid- 
gall Manufacturing Company for motor 
cars, workshop appliances, and industrial 
equipment. Finer than face powder, it is 
put up for ease of application in bellows- 
type cartons and is said to withstand ex- 
tremely high and low temperatures. 





According to the South African press, a 
large deposit of chrysotile asbestos that is 
‘said to compare favorably with the Ca- 
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Have you considered Victaulic 
for your piping requirements? 
Sizes — 34” through 60° 


Bopyright 1946, by Victaulic Co. of America 


Wl” VICTAULIC SAYS... 
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“,..and Victaulic Couplings do. They allow for expan- 
sion and contraction caused by temperature changes. Initial 
They automatically relieve pipeline stresses. seconds it 
“Special expansion joints aren’t necessary in a Vic- tric _ 
taulic line ... because the Victaulic Coupling floats in the oS. 
pipe end grooves. There is clearance on either side of tips. | O1 
the housing and yet a leak-tight, positive, slip-proof lock operation 
at every joint! Device is 
“And this same feature offers a flexible coupling... by the | 
allowing your pipeline to follow the contour and curves of Califc 


with a minimum of fittings— eliminates the need for 
accurate alignment. 


“For an economical, efficient and dependable piping 
system, use Victaulic Couplings and Victaulic Full-Flow 
Fittings.” 


Write for new Victaulic Catalog and Engineering Manual 


VICTAULIC COMPANY OF AMERICA 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Victaulic, Inc., 727 W. 7th St., Los Angeles 14, Calif. 


Victavlic Company of Canada, Ltd., 200 Bay St., Toronto 
For export outside U. S. and Canada: PIPECO Couplings and Fittings: 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N. Y. 
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SELF-ALIGNING PIPE COUPLINGS 





EFFICIENT FULL-FLOW FITTINGS 
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Jian fiber has been located at Carolina. 

neers have reported that the ore 

jies occur in lodes and veins over a 

1} grike of 4 miles from east to west in the 

‘feenter of three parallel mountain ranges 

: inthe area. A company is being organized 
to exploit them. 










Buckeye Laboratories Corporation has 
developed a storage tank for dehydrated 
jubricating, insulating, or other oil in 
which it is kept dry under a vacuum of 5 
microns. The unit is used in combination 
with equipment made by the company for 
the removal of water, gases, and volatile 
acids from such oils. 





The Pennsylvania Coal Company an- 
nounces that loud speakers will be placed 
throughout the underground workings of 
its Ewen Colliery at Pittston, Pa., to 
broadcast music to some 1000 miners. If 
the experiment has the desired effect— 
reducing fatigue and improving morale— 
similar facilities will be provided in the 
company’s other mines. 





Initial heating from a cold start in 90 
seconds is one claim made for a new elec- 
tric soldering iron. It has a built-in 
thermostat to control the temperature 
and is provided with six interchangeable 
tips. One is of the cup type for dip 
operations such as are required in wiring. 
Device is named Kwikheat and is made 
by the Sound Equipment Corporation 
of California. 








AIR-CONTROL PANEL 


This air-control assembly, including 
an air valve, air strainer, air gauge, 
pressure regulator, and lubricator, is 
mounted on a panel 8!/¢ by 94 inches 
in size and is designed for insertion 
ma cavity in a machine tool at the 
time the latter is built. It will ac- 
Commodate %- or \4-inch air piping, 

arranged in the cavity. The entire 
mechanism is at the rear of the panel 
and can easily be removed for mainte- 
mance or repair. Called the Lehigh- 
Marion Panel Unit, it is made by 
hich Foundries, Inc., Easton, Pa. 
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LET Zé DO THE WORK OF COOLING 


® The NIAGARA AERO HEAT EXCHANGER 
makes the atmospheric air take up the heat you 
want to remove from power equipment or industrial 
process. It is done by the evaporation of a small 
amount of water, removing 1000 BTU for every 
pound of water evaporated. With this method it is 
also easy to control temperatures closely. . . to as- 
sure accuracy in process results . .. speeding up 
production at lower cost. 

Well designed and built to last, NIAGARA 
AERO HEAT EXCHANGERS have made an ex- 
cellent record for reliability in service and freedom 
from maintenance trouble and expense. 


Ask for Bulletin No. 96-CA. 
NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
- 405 Lexington Ave. New York 17, N.Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING 4%} \ HEATING @ DRYING 


NIAGARA 





HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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Industrial Literature 


Pure-white fire hose that has been treated 
to make it water repellent and resistant to 
mildew is described in Bulletin AD-8002 is- 
sued by American-LaFrance-Foamite Cor- 
poration, Elmira, N.Y. The hose is built to 
withstand abrasion and temperature ex- 
tremes from freezing to blistering heat. 


National Electric Products Corporation, 
Chamber of Commerce Building, Pittsburgh, 
Pa., has issued a booklet, No. 466, describing 
its Gorilla-Grip electrical connectors. The 
publication was compiled to give engineers, 
jobbers, contractors, and industrial pur- 
chasing agents an understanding of the de- 
sign and function of these units. 


An illustrated bulletin on protected-type 
standard squirrel-cage induction motors is 
offered by the Louis Allis Company, Mil- 


waukee 7, Wis. Typical applications are the © 


driving of blowers, refrigeration compressors, 
close-coupled hydraulic pumps, multistage 
pumips, and machine tools. 


An 8-page folder issued by the George 
Scherr Company, 200 Lafayette Street, 
New York 12, N.Y:, describes Scherr mi- 
crometers, which were formerly sold under 
the name of Reed. All Scherr micrometers 
are now provided with a ten-thousandth-inch 
vernier, if desired. The booklet lists various 
toolmakers’ and machinists’ specialties. 


The function of a packing in a hydraulic 
or pneumatic machine is to prevent the 
passage of fluid between stationary or mov- 
ing parts. The medium against which the 
packing must operate and the pressure that 
is exerted against it will obviously determine 


the type of packing required. There are four - 


standard types of leather packings, each 
suitable for meeting certain conditions. A 
complete discussion of them, including en- 
gineering data, is contained in a new Ay- 
draulic and Pneumatic Leather Packing Guide 
that is available from Alexander Brothers, 
406 North Third Street, Philadelphia 23, Pa. 


The cold-working of metal surfaces by 
shot peening to increase their endurance in 
service- was practiced to a considerable ex- 
tent during the war and is therefore of in- 
terest to metal-working plants. A description 
of all phases of the process is contained in a 
new booklet, Shot Peening, issued by the 
Pangborn Corporation of Hagerstown, Md., 
after two years of preparation. The shot can 
be impelled by either rotoblast or airblast 
equipment. 


Complete ‘‘package substations” that in- 
corporate in one ready-to-assemble unit the 
hundreds of components that have previously 
been obtainable piece by piece for iristalla- 
tion by the customer have been announced 
by General Electric Company, Schenectady 
5, N.Y. They are available in various ar- 
rangements in ratings up to 45,000 kva. A 
descriptive 78-page bulletin, GEA-4500, con- 
tains 30 illustrations of typical arrangements 
of these substations. 


The principles of pictorial engineering 
drafting, as used in isometric and dimetric 
projection, are explained in a 20-page il- 
lustrated booklet written by Paul F. Boehm 
and distributed by John R. Cassell Com- 
pany, Inc., 110 West 42nd Street, New York 
18, N. Y. Information is given about the 
use of Instrumaster stencils, which have 
been developed to speed up the making of 
isometric and dimetric drawings. The title 
of the booklet is Axonometric Drawing—the 
Universal Picture Language. ; 
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